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Morphologic features distinguishable in images comprise the principle 
data source for interpreting the geologic history of planetary bodies. In 
order to assess sthe processes that are responsible for the surface features 
visible in spacecraft images, it is necessary to have a spatial resolution 
sufficient to reveal landforms diagnostic of the processes. From pub1 ished 
papers describing Martian geology, there would appear to be a wide range of 
spatial resolutions sufficient to allow the identification of the origin of 
various 1 andforms. The 1 arge quantity of high resolution images obtained 
after the Viking Primary Mission provide a valuable data source for 
reexamining some of the geomorphic processes that are firmly entrenched in 
the 1 i terature about Mars. 

As an example of the importance of spatial resgluti~n~ let us examine 
some images of the Acheron Fossae region of Mars (39 N, 135 W). Acheron 
Fossae is a semicircular deposit about 700 km across with abundant grabens 
and en echelon fractures and with numerous small channels on crater walls and 
the flanks of ridges (1, Fig. 1). Images from the Viking Primary Mission 
revealed several smooth-floored valleys and linear to acruate ridges within 
the distal ends of some valleys (Fig. 2). These ridges often parallel the 
sides of the valleys, mimicing the out1 ine of the surrounding uplands. This 
terrain was identified as lineated valley fill and interpreted to be the 
result of mass movement induced by creep of interstitial ice within erosional 
debri s from the surrounding high1 ands (2). Subsequent images of considerably 
higher spatial resolution reveal features that cast considerable doubt on the 
ground ice interpretation for these valley fill features. Linearly oriented 
mounds and ridges, separated by tens to hundreds of meters and tens of meters 
in height, are abundant within low-lying areas both on the gently rolling 
plains and between the rounded knobs of upland material (Fig. 3). Both the 
size and planimetric form of the small mounds are suggestive of an aeol ian 
dune field (although slip faces are not resolved on individual mounds). The 
smooth-floored valley is a1 so revealed to be completely covered by similar 
linea'rly oriented ridges (Fig. 4). Again the size and planimetric form of 
the ridges strongly support an aeolian dune field interpretation for the 
valley floor material. It is particularly instructive that the ridges near 
the bottom of Fig. 4 tend to be concentrated along the medial portion of the 
tributary channels leading into the main valley. This further supports an 
aeolian origin for the ridges as echo dunes concentrated near but slightly 
away from a significant break in slope (3). These images indicate that an 
aeolian origin is much more likely for the valley fill material at Acheron 
Fossae than is an ice-laden debris flow origin. 

At least l/lOth of the Viking Imaging data set has a spatial resolution 
of 20 m/pixel or better (data obtained from a BIRP search; see 4). A1 though 
about half of these images are of no use for morphologic analyses, due to 
obscuration of the surface by atmospheric dust, the remaining images should 
be considered to be the prime data set for assessing the validity of variour 
geologic processes on Mars. 
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Fig. 1. Portion of Acheron Fossae Fig. 2. Frame 129A40, range 2264 
and Arcadia Planitia. Frame 852A04, km, re801 utiono57 m/pixel , center 
range 10216 km, resolubion 258 m / at 38 N, 135 W .  Outlines show 
pixel, center at 40 N, 133 W .  locations of Figs. 3 & 4 (left and 
Outline shows location of Fig. 2. right, respectively). 

Fig. 3. Frame 442603, range 367 km, Fig. 4. Frame 442B10, range 325 km, 
resohution go m/pixel , center at resoJution 80 m/pixel, center at 
38.4 N, 135.2 W .  Note dunes in 38.2 N, 135.0 W .  Note dunes on 
topographic lows. valley floor and within tributary 

channel s . 
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